Objective: Most individuals with Parkinson's disease live in their own homes cared for by a family member. Providing such long term care can be a source of significant stress, with many carers experiencing sleep difficulty, depression, anxiety, loneliness, and other symptoms of psychological strain. Cognitive behavioural therapy (CBT) is one of the most widely used psychological treatments in clinical use today, with applications across the full range of clinical conditions. It has been previously used in the management of other carer groups. The present study sought to evaluate the efficacy of CBT in treating psychological distress in a group of Parkinson's disease carers. Method: A total of 30 carers scoring at caseness level on the 28 item General Health Questionnaire (GHQ-28) were randomised to receive either a course of 12-14 sessions of CBT or to a no-treatment control group. Results: Although some change was observed in both groups, significantly greater improvement on the GHQ-28 was observed after three months in the CBT treated group. Similar findings were observed in measures of caregiver strain and subjective burden, with the benefits being maintained over a subsequent three month follow up period. Conclusions: These results offer preliminary support to the value of a CBT approach in the management of psychological morbidity in Parkinson's disease carers. Further larger scale research is needed in the future to examine the generalisability of the findings to a broader range of carers, assess the longer term impact on outcome in carers and those with Parkinson's disease, and explore how CBT can be best delivered in the most cost effective manner.
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Assistance with physical care such as feeding, washing, and grooming become necessary as the disease progresses, and in the complex stage of Parkinson's disease, toileting and lifting is required. One study indicated that the mean number of care-related activities performed ranged from 11 per day in early Parkinson's up to 30 per day in late stage disease. 4 In addition to the physical and time demands of caring, carers also have to cope with a range of non-motor symptoms associated with Parkinson's disease such as cognitive impairment, depression, anxiety, hallucinations, sleep disturbance, and behavioural change. 5 These can require emotional as well as practical support and supervision from the carer. Finally, the demands of caring can lead to restriction of other areas of the carer's life including work, social, and recreational function, 6 reducing their quality of life.
Caregiving can adversely affect the physical and psychological health of the carer. Tension and worry increase as the individual with Parkinson's disease progresses through the phases of the disease, 4 while the overall level of psychiatric morbidity in those providing the highest level of care increases almost fivefold compared to non-carer spouses. 7 Psychiatric and behavioural symptoms in the patient are a major source of carer distress and can outweigh that caused by the physical symptoms of Parkinson's disease. 8 Patient depression is an important predictor of caregiver mood. 9 Other effects on Parkinson's disease caregivers include worsened family functioning, 10 self-reported decline in physical health, 4 and decreased marital satisfaction. 11 Many carers are unprepared for these dramatic changes and those who fail to adjust initially often remain unable to cope in the later stages. 12 Carer stress can also have consequences for the wellbeing of the individual with Parkinson's disease. Caregiver fatigue and ill health can impact on the quality of care offered, and continual stress in the carer can lead to anger and resentment directed towards the individual with Parkinson's disease. 13 If carer stress is not adequately addressed with appropriate support, premature residential placement of the patient may occur as is observed in other chronic disorders. 14 All of these issues are contained within stress-process models of family caregiving such as that of Pearlin and colleagues. the carer's appraisal of these, and their combined impact on the carer's life (caregiver burden) can lead to a variety of adverse caregiver outcomes including physical and psychiatric ill health. This relationship can be mediated both by situational factors, such as the quality and quantity of additional support and financial resources, and by individual factors such as the caregiver's coping style. Depending on the interplay between these factors over time, two main patterns can be observed: stress containment or stress proliferation. Interventions aimed at caregivers have been implicitly or explicitly based within such a framework. Their goal is typically to reduce the sources of stress proliferation and enhance the resources that lead to containment. Although they do not aim to alter the patient's underlying condition they may seek to modify either the carer's appraisal of the problems or the broader impact of stressors on the carer's life.
Most interventions have combined educational components to enhance understanding and practical coping strategies with broader cognitive behavioural approaches both to reduce the sources of secondary stress and to encourage stress containment. Such interventions have been applied to a range of carer groups including families of individuals with schizophrenia, 16 17 and more recently to carers of individuals with Alzheimer's disease and other chronic conditions. These latter studies have employed both group [18] [19] [20] and individual 21 22 therapy. A small study of group treatment for Parkinson's disease carers 23 (n = 17) compared the impact of eight psychologically focused sessions with eight sessions focused on aspects of practical management. Allocation was based on where the carer lived and not individually randomised. The results were suggestive of improvement in the psychological group, although only a third of participants reported clinically significant distress on entry. The authors of the study acknowledged the limitations of the study and the need for formal trials.
The current study describes the evaluation of individual psychological treatment for Parkinson's disease carers suffering from significant psychological morbidity. Cognitive behavioural therapy (CBT) was chosen as being the most widely used and best evaluated psychological intervention currently available. CBT seeks to develop both cognitive and behavioural skills to cope with current stressors, making it particularly suitable to the complex demands and stresses of the caregiving role. The study design was modelled on that of Marriott and colleagues 22 with Alzheimer's disease carers, although the content of the therapy itself was adapted to meet the anticipated needs of the Parkinson's disease carers. The present study applied an individualised approach to the delivery of therapy rather than following a prescribed treatment protocol making it more typical of standard clinical practice. Outcome was measured in terms of both general psychological distress and clinical caseness, and more specific aspects of carer burden and strain.
METHOD

Recruitment and randomisation
Carers were either referred by a clinician (neurologist or nurse specialist) following routine clinical contact, or selfreferred after seeing advertisements in the newsletters of local branches of the Parkinson's Disease Society (UK). The advertisement identified ''emotional strain and stress'' associated with caring, and the treatment's aims of ''improving emotional well-being and coping''. The primary inclusion criterion was a score of 5 or more (''case'' level problems) on the 28 item General Health Questionnaire (GHQ-28) 24 using the binary GHQ ''0011'' scoring method. In addition, participants had to be (a) the primary carer to the individual with Parkinson's disease and living with them and (b) willing to actively engage in at least 12 weekly therapy sessions over a three month period. Carers were not considered for the study if the referrer or investigator judged that they lacked sufficient fluency in spoken English to engage in therapy.
In order to ensure an equal number in each group and to manage the clinical resources available to the trial, participants were randomised in blocks of two using sealed envelopes, with one member of each consecutive pair receiving CBT and the other allocated to the no-treatment control group. Because of the nature of the study, neither the therapist nor the carer was blind to allocation.
Assessment measures
Prior to randomisation at baseline (T0) all caregivers were assessed on a series of standard measures. Because of the non-blinded nature of the study, and to avoid possible investigator bias, only self-report measures were used to measure outcome. The principal outcome measure used for the carer was the GHQ-28, 24 a widely used screening tool designed to measure clinical caseness and psychological distress in the general population. Two scores were calculated, the binary scored total used to identify caseness, and a total score based on the full Likert 0-3 scoring range. In addition, subscale scores were derived for somatic symptoms, anxiety and insomnia, social dysfunction, and severe depression. These subscores were included as secondary outcomes, in addition to the 15 item Geriatric Depression Scale (GDS-15), 25 Caregiver Strain Index (CSI) 26 and the Caregiver Burden Inventory (CBI). 27 All assessments were repeated by postal questionnaires at end of treatment in the CBT group or after three months in the controls (T+3) and again in all participants six months (T+6) after baseline assessment. Additional demographic and health related information was collected on all caregivers at T0: age, sex, years of education, whether they were a sole carer, and their own health status. This latter measure was derived from the Global Physical Health Rating Scale from the Older Americans Resources and Services (OARS) Multidimensional Functional Assessment Questionnaire. 28 This provides a checklist of 11 common health complaints in older adults. The number of complaints was taken as an index of the total burden of physical ill health.
The individuals with Parkinson's disease were also assessed at baseline to provide descriptive details. Demographic and health information was collected as for the carers. In addition, the stage of parkinsonian progression (stages I-V) was assessed using the Hoehn and Yahr scale. 29 Dependency was assessed by the investigator with the 100 point Schwab and England scale. 30 Cognitive function was assessed using the Standardized Mini Mental State Examination (SMMSE), 31 and depression using the GDS-15. The presence and severity of dementia was rated by the investigator using the Clinical Dementia Rating Scale (CDR). 32 Therapy Therapy commenced within two weeks of randomisation. Where the care receiver required supervision, sitters or additional care was arranged through local services. The mean number of therapy sessions was 14.7 (SD 2.5), range [11] [12] [13] [14] [15] [16] [17] [18] [19] , typically given at one week intervals. The treatment package consisted of eight modules, each of which could be delivered in one session, spread over several or even omitted, depending on the nature and severity of the problems and the individual progress of the carer. Each module targeted a specific stressor and/or trained a new adaptive coping method, and was supported by targeted homework assignments for the carer to practise between sessions. The choice and order of modules was based on a collaborative prioritisation of needs conducted early in treatment. A brief summary of the modules and their content is presented in table 1. These drew upon standard CBT practice and on a number of additional sources including published trials, empirical studies, and treatment guides. 17 22 33-38 The therapist (DS) was a clinical psychologist with approximately three years' experience working with older adults. Further details of the therapy modules are available from the corresponding author.
All control participants were offered the opportunity to attend a series of group sessions at the end of the study (that is, 6-18 months after inclusion). Approximately half took up this opportunity. The availability of the alternative treatment may make it more appropriate to consider the no-treatment control as a partial waiting list control.
RESULTS
Sample size and randomisation
On the basis of Marriott et al's 22 findings it was estimated that 15 participants per group would be adequate to detect a difference between CBT and control at treatment endpoint with 90% power and a = 0.05 (two tailed). A total of 118 carers were referred or self-referred over a period of 12 months with 30 entering the study and remaining through to follow up (see fig 1) . Reasons for exclusion were a GHQ-28 score of less than 5 (n = 9) and the carer not living with the individual with Parkinson's disease (n = 19).
Sample characteristics
The characteristics of the participating carers are shown in table 2. All but three of the carers were women, the majority being the spouse or partner of the care receiver with about half being the sole carer. Approximately half of the carers remained in full or part-time work. The two carer groups did not differ significantly (t 28 ,1.3, p.0.10) in age or years of education or number of health problems (U = 64.5, z = 21.0, p.0.10). The majority of care receivers were men and all but two in each group were unemployed or retired. The care recipients of the carers randomised to CBT treatment tended to have a slightly longer duration of Parkinson's disease with a correspondingly increased level of disablement and cognitive impairment. However, none of the differences between the groups was significant (in all comparisons p.0.10).
Caregiver outcome measures at T0
The scores of the caregivers at T0 and subsequent assessments are shown in table 3. Mean scores of the CBT and control groups were compared using independent t tests. None of the measures differed significantly (in all instances t 28 ,1.3, p.0.10). However, there was a trend across many 
Module Content
Education and introduction to cognitive behavioural therapy Factual misperceptions are a common source of carer stress and should be dealt with outright. In the first session questions about Parkinson' s disease were discussed fully and relevant information was given to take home. The module progressed to a discussion about the therapy itself, and a review of the carer's goals and expectations. This provides a non-threatening forum for the initial development of rapport and set a constructive collaborative precedent for the coming sessions Accessing community resources and supports A central characteristic of Parkinson's disease carers who cope well is a full understanding of the multidisciplinary network and other support systems. In this module, the carer's support network was reviewed and information provided where necessary. The carer worked on how to access and communicate effectively with available services Pleasant activity scheduling This module consisted primarily of (a) encouraging the carer to make designated times for recreation without the person they care for, doing things they themselves enjoy and (b) designating times to engage in enjoyable things with the person they care for that do not involve normal care duties Relaxation training This module focused on practical strategies for the relief of anxiety and tension Sleep improvement A common problem for caregivers of chronically ill patients is the lack of restorative unbroken sleep. This module covered several basic skills to help the carer to improve their own sleep-preparation behaviour and also ways to manage the sleep problems of the individual with Parkinson's disease Identifying and challenging negative thoughts and feelings This module was targeted at those carers with recurrent negative thinking patterns contributing to stress. This was most suitable for carers presenting with depression, anxiety, and persistent worry. Skills taught included identifying and rating negative feelings, automatic thought recording, and rationalising guilt Challenging maladaptive rules and core beliefs Carers who benefited from module 6 were encouraged to progress to a more complex level of cognitive therapy, including awareness of intermediate beliefs such as rules and conditional assumptions around caring, and to the restructuring of core schematic beliefs (for example, ''I am a bad carer'', and ''There is no future'') Review, planning for the future, and ending of treatment This final module reviewed all of the previous modules, and created a therapeutically appropriate termination of therapy for the carer. The need for supplementary sessions was addressed at this stage. Long term goal planning was addressed. Extra assistance was provided to those carers supporting someone in the near-palliative or very advanced stages of Parkinson's disease, such as approaching the issues of nursing home placement, legal issues such as will making, and structured planning for the future 
Statistics
In order to derive a simple summary measure for evaluating the impact of treatment, 39 difference scores were calculated between T0 and T3 for the primary and secondary outcome measures. The distributions of these differences were examined for normality and for the presence of outliers. For all measures, the data were judged suitable for parametric analysis. However, because of the trend towards baseline differences in the two groups, change scores were compared using univariate analysis of variance with T0 scores as a covariate. A similar analysis was conducted to assess any change between T+3 and T+6 months although without a covariate. Given the preliminary nature of the study no adjustments for multiple comparisons were made to the critical p value (p,0.05) for evaluating the various secondary outcome measures. Analysis of differences between T+3 and T+6 failed to reveal any further significant change in mean scores for the GHQ or any of the secondary outcome measures (in all cases p.0.10). Both groups remained stable with mean group differences evident at T+3 remaining at T+6. CBI, Caregiver Burden Inventory; CSI, Caregiver Strain Index; GDS, Geriatric Depression Scale; GHQ, General Health Questionnaire.
Impact of treatment
Although mean levels and change scores can indicate overall morbidity and response to treatment, they do not provide information relating to clinical significance and individual responses. Case level morbidity on the GHQ-28 was the primary inclusion criterion for the study, with all participants showing a binary coded score of greater than 4 at entry. At T+3 only 3/15 (20%) of the treatment group remained ''cases'' compared with 10/15 (67%) of the controls (x(1) 2 = 6.7, p,0.05). At T+6 the figures were 3/15 (20%) and 7/15 (47%), respectively, a difference that was no longer significant (x(1) 2 = 2.4, p.0.10). Figure 2 illustrates the patterns of individual change in GHQ-28 score across the three assessments. In the treatment group, 14/15 carers showed a decrease in GHQ-28 score over the course of therapy, with 11 recording a score of less than 2 at the end of treatment. Only one carer failed to show any overall improvement with treatment at T+3. In the control group 9/15 carers showed some degree of improvement, one showed no change, and four deteriorated. In keeping with the group mean data, the status of most carers in both groups remained relatively stable between T+3 and T+6, although some marked fluctuations were observable in both groups.
DISCUSSION
Existing research has reliably demonstrated increased levels of subjective burden, caregiver strain, and distress in Parkinson's disease carers. 4 7 9-11 13 40-46 The present study is the first randomised controlled trial of a psychological intervention for such problems. Compared with no-treatment, the intervention led to both statistically and clinically significant reductions on a range of outcomes with improvement being maintained for a period of three months after the end of therapy. This discussion will focus on a number of issues relating to the study, its context, and implications for future research.
First to consider are the nature and severity of the problems the carers presented. All scored above the cut-off of 4 recommended for the GHQ-28, although it is clear from fig 2 that the majority exceeded this threshold by a substantial amount. In agreement with this, the level of caregiver stress was also high, with 90% scoring above 4 on the CSI. Depression, in contrast, was a less consistent feature, with only 50% scoring above 6, a cut-off with good specificity for identifying clinically significant depression. 47 Thus, while depression was an important part of the profile of some carers it was not a key feature of the sample as a whole. Thus, although depression can be a significant problem, it would not have been appropriate to choose it as the primary target for therapy (or criterion for inclusion) in the present sample. The symptom profile of the carers suggests that treatment should target broader aspects of carer stress with outcome measures chosen accordingly.
From the outset, the treatment approach was designed to be flexible and sensitive to the needs of individual carers. Treatment centred on a set of modules that could be delivered in a way that suited the particular problems of the carer and their individual rate of progress. No attempt was made to standardise the content, order, or duration of the modules. Rather, the trial attempted to use standard best clinical practice by a trained clinical psychologist within the framework offered by CBT. A disadvantage of such an approach is that it was not possible to evaluate the contribution of any single component of the treatment or other aspect of its delivery. Such matters would need to be considered in future studies. Nevertheless, as a pragmatic trial reflecting standard CBT practice, the results should be representative of what might be found in routine management of carers if psychological support was available. The results indicate that a practically realistic course of CBT can be effective in dramatically reducing the level of psychological morbidity and stress in Parkinson's disease carers. The high levels of problems reported on entry to the study were markedly reduced or even eliminated in most carers with all but three falling below the level of clinical caseness at the end of treatment. The change was manifest in overall GHQ-28 scores and in the three subscales that were elevated at entry. Similar changes were observed for the CSI and CBI measures giving a picture of wide ranging and clinically significant improvement in the group randomised to treatment.
In a clinical trial, any such gains need to be compared with changes observed in the control group. While all of the treatment effects were significant relative to the control group, those not receiving treatment still showed some improvement over the first three months of the study, with approximately a third no longer meeting GHQ caseness criteria at T+3, with further improvement during follow up. It is possible only to speculate on the reasons for this improvement. The positive impact of being in a trial on reported symptoms is well known, even when, as in this case, there is no placebo treatment (see below). Another possibility is that carers originally sought help at a time of acute stress, for example with a specific care related or secondary problem causing the carer to feel overwhelmed. Over time such stress may lessen with resolution or improvement of the problem. The work of Aneshensel and colleagues 48 illustrated such longitudinal changes in caregiving response, although there is some evidence that general coping style and level of depression remain fairly constant in carers over time. 49 The current study also suggests that there are limits to spontaneous change as no decreases were observed in the mean levels of either carer burden or strain in the control group, and only a slight reduction in depression.
CBT aims to help the client to develop skills that they can use outside of the therapy session and continue using when therapy ends. An important aspect of evaluation therefore, is whether any treatment gains were maintained. In practice, the group mean scores (table 3) and the individual data (fig 2) suggest that most carers remained relatively stable between T+3 and T+6, although there was more marked variability in the control group. Importantly, however, the treatment group continued to show improved function compared with the control group at T+6 on the majority of indices, with no evidence of a return to baseline levels of morbidity.
Although the results were encouraging and consistent with trials of CBT in other carer groups, 22 50 the study is ultimately limited by aspects of sample size, duration of follow up, and sampling. The small sample size increases the chance of type I error. However, the effect sizes of treatment for the primary and secondary outcome measures were consistent with previous research and were all large (.1.0) with the exception of the depression measures. The breadth of impact on a range of indices tapping different facets of caregiver outcome also suggests that the finding were reliable. One other limitation of the sample size was that it precluded the examination of factors that might predict individual response to treatment. For example, a previous study evaluating treatment of caregiver depression found that CBT produced significantly superior results in carers who had been performing the role for more than 44 months. 50 Future research in large groups of patients would need to examine such factors to help decide how best to target therapy in clinical practice.
The follow up duration of three months after the end of treatment was less than desirable in a clinical context. Future studies should seek to follow up participants for at least 12 months to provide a more clinically useful picture of treatment efficacy. Finally it is acknowledged that no attempt was made to ensure that the participants were representative of the wider population of Parkinson carers. They tended to be relatively young and well educated and were predominantly women. It is uncertain whether the latter fact reflects a real gender difference in the severity of morbidity, burden, and strain as suggested by previous research 51 52 or a sex difference in coping and help seeking behaviour between male and female carers. 53 Future studies will need to ensure inclusion of a more representative sample of caregivers to fully test the generalisability of the treatment.
In relation to trial design, the present study did not include an attention control condition, relying instead on a comparison between CBT and no-treatment (or partial waiting list). However, the control condition reflects the reality of therapy provision for the vast majority of caregivers. The issue of control group was addressed more fully in the trial of Marriott and colleagues 22 which included both an attention control group and a non-treatment group but found no difference between the two. This suggests that attention placebo, or simple weekly respite, is unlikely to be a major factor in these studies. It remains for future research to determine what proportion of the clinical gain is specific to the CBT component and how much is due to non-specific aspects of therapy. Nor did the study allow us to assess the contribution of any of the individual therapy modules. Future research might investigate such issues to help in the planning and delivery of more effective treatment.
Finally, although the present study was able to demonstrate the efficacy of a CBT approach to managing psychological problems in a group of Parkinson's disease caregivers, the evidence will be of little value if it is not translated into clinical practice. Access to clinical psychology services by carers can be difficult with substantial waiting times for treatment. Future research may need to explore alternative methods of delivery to improve access to treatment, such as group treatment employed successfully in other carer populations, [18] [19] [20] or the use of specialist nurses trained in CBT.
